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Abstract: Integrated reporting (IR) contains a lot of important information for firms, such as income,
cash flows, risks, uncertainties, intellectual capital, social capital and environmental capital. Based on
the relevant literature it is found that the adoption of integrated reporting affects the firms’ value
in the short, medium and long term and, at the same time affects its environmental, social and
governance performances. The aim of this paper is to analyze the impact of integrated reporting in
European energy firms’ value relevance. To do so, the panel data concerning 38 European energy
distribution listed firms are analyzed, using statistical and econometrical methods including OLS,
WLS, fixed effects and random effects models. The paper’s main novelty is that it concerns a sector
that plays a key role in the economic development of countries and, at the same time only a few
studies are carried out concerning the examined subject in this sector. The research results have
revealed that integrated reporting, book value and earnings per share have a statistically significantly
effect on energy firms’ market value. Thus, it is proposed that energy firms adopt IR.

Keywords: integrated reporting; value relevance; listed firms; accounting information; energy sector

1. Introduction

The environmental context of firms has changed since the financial crisis of 2008, due
to the fact that its effects established new circumstances that led them to focus on sustain-
ability [1–3]. The challenging and complex business environment created for stakeholders,
the need for high quality, value relevant and timely information. For this reason, the annual
report, based on historical earnings and cash flow information, cannot be used to predict
the future value of a firm and its performance [4–6]. Investors and creditors need additional
information that can provide future orientation [7]. Forward-looking information affects
actual results and decisions [8]. Several firms, in order to improve their competitive posi-
tion in the market, focus on their sustainability performance, expressed in sustainability
reports that incorporate a set of information concerning their environmental, social and
governance goals. Non-financial information is highly complex and difficult to handle but
simultaneously affects the value creation of the firms.

At the same time, the threat of climate change and its effects is increasing [9–11]. Both
countries and firms are in the need of taking measures to mitigate the negative implications
of climate change, in order to ensure a sustainable future. In this sense, the international
community is looking for solutions, in order to achieve climate neutrality. Ambitious
climate and energy policies have been adopted in recent years, since the energy sector
exerts substantial social and environmental impacts and has a key role in the transition to a
climate neutral economy [12,13].

Furthermore, it is important for the long-term success of both firms and society,
to ingrate in firms’ strategies climate change prevention, depletion of natural resources
mitigation, working conditions and human rights [14]. The new circular economy action
plan (CEAP), aiming to reduce the pressure on natural resources and create sustainable
growth and jobs, was adopted by the European Union in March 2020. According to the
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CEAP framework, firms in the energy sector should include in their corporate strategies,
non-financial actions related to their social and environmental impact and disclose them in
their sustainability reports.

Some firms present a separate sustainability report but others incorporate various
information, financial and non-financial, in a single annual report. The integration of
all types of information into a single report achieves a concrete image of the firm, about
its future targets and most importantly reflects on the relationship between its financial
performance and non-financial performance [15].

Integrated reporting (IR) contains information about the expected income, anticipated
cash flow, risks, uncertainties, intellectual capital, social and environmental capital [16].
It improves the quality of traditional accounting information and offers an alternative to
a corporate sustainability report. Furthermore, it contributes effectively to the decision
making process of the management by ensuring accountability and transparency [17]. The
aim to combine financial with non-financial information is to encourage firms to achieve
value creation by using all available resources and make optimal allocations, and raise their
reputation in the market [7].

The adoption of IR affects the ability of a firm to sustain value in the short, medium
and long term [18] and simultaneously affects its environmental, social and governance
performances (ESG) [17]. Moreover, IR impacts on a firms’ value [19] and influences the
value relevance of the accounting information.

The aims of the present research are both to analyze the impact of IR in energy firms’
value relevance and, to justify the applied methodological approach using statistical and
econometrical tools. In the present research, the energy sector is selected to be examined,
due to the fact that it is in the spotlight, since energy plays a key role in the economic
development of countries [20,21]. This relationship has become even more important since
the outbreak of COVID-19 has led to the volatility of energy prices [22]. Another reason
for selecting energy sector firms, is that there are only a few empirical studies about them,
while many of them concern the South African experience, since the stock exchange of
Johannesburg was the first to make IR obligatory for listed firms, in 2010 [21].

The paper is structured as follows. Initially, an introduction to the paper’s core
concepts and aim is provided. In the Section 2, a literature review on IR, its value relevance
and an IR value relevance in the energy sector is carried out. Next, the paper’s methodology
is presented. The Section 4 provides the research results. Last, in the Section 5, the research
results are discussed while the paper’s conclusions are provided.

2. Literature Review
2.1. Integrated Reporting

The accounting information is important because it lies in the valuation of equity and
explains a firms’ value. The basic characteristics of financial information are reliability
and relevance, if they are associated with market value. Firms’ stakeholders, in order to
obtain information regarding value creation, need supplementary information related not
only to the economic issues but also to social issues, environmental issues, as well as to
political and global economic issues. The integration of the above information to annual
reports provides stakeholders with more information and enables them to assess the value
of the firm, and shifts the corporate responsibility measured by economic indicators in
financial reporting to social and environmental factors, internally and externally [23]. The
non-financial information maintains the transparency and integrity of the firm’s report
and is relevant in reflecting its sustainability performance. The actual role of an integrated
report, which includes financial and non-financial information, is to facilitate the investors
and creditors understanding of how a firm creates value in the short, medium and long
term [24]. The interest for non-financial information integrated in annual reports enhances
due to its credibility. Various capitals of the firms affect the IR’s capacity to create value.

The IRC framework classifies six types of capital—financial, manufactured, intellectual,
human, social and natural—that compose the organizational capital of the firm and enhance
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the financial performance and its value [25]. It is a holistic report that illustrates the plans
of the firm in order to create a future value by exploiting its resources and connecting
the six forms of capitals: financial, manufactured, intellectual, human, social and natural
capital [26]. These capitals form the basis of the firm’s value creation. The adoption
of IRC has a positive impact on the value relevance of the organizational capital [18],
since it concentrates on various capitals and on their ability to provide shareholders’
wealth. It provides to the stakeholders, investors and creditors coherent information
about economic, social, environmental and sustainable matters of the firm and reduces
information asymmetries [27]. Since IRC minimizes the information asymmetry concerning
different forms of capital to the capital providers, the quality of the information disclosure
in IR, increases [28].

The adoption of IR depends on its impacts on the capital market, since it affects the
firm’s financial value and stock liquidity [26]. The high quality of IR is associated with the
stock liquidity.

In recent years, many researchers and academics have started to observe the effects of
intellectual, environmental, and manufactured capital information, as also the corporate
social responsibility disclosure, on the firms’ financial performance. Orlitzky et al. [29]
found in their study, that corporate social responsibility is highly correlated with accounting-
based measures of the corporate financial performance (CFP) than with market-based
indicators, and the CSP reputation indices are more highly correlated with the CFP than
are other indicators of the CSP.

The market valuation of the ESG performance depends on the reporting type, referring
to whether it is integrated or not. The ESG performance increases when firms apply IR,
taking into consideration the market performance and value relevance, since the ESG
performance is considered as valued by investors [17]. IR includes high quality information
leading to better value creation, since it improves accountability and transparency and
enables a more integrated way of thinking. It affects the firms’ internal decision-making
process by providing a more comprehensive and complete picture of the impact of its
strategy [30]. IR provides a truthful representation of the ESG performance and leads
to a higher value relevance of the ESG performance. As a result, it increases investors’
confidence and simultaneously attracts more investors, it reduces the likelihood of negative
consequences of forecasting errors by market actors and, consequently, increases the market
value of a firm [31,32].

The application of IR influences significantly the value relevance of the firms’ earnings,
compared to the adoption of traditional financial reporting. The value relevance of the
financial and non-financial information is associated with a firm’s stock price that reflects
investors’ valuation of the firm. Investors’ needs for information cannot be satisfied by
traditional accounting information, due to increase value of the intangibles [33].

The level and the extent of IR’s adoption, depends on specific determinants, such as
the firm size, sales growth, profitability, leverage, board size, board meeting frequency,
liquidity, etc. Lee and Yeo [32], in their study, examined the adoption of IR by the listed
firms in South Africa and found that firm age, size, sales and profitability are the most
important determinants of IR.

According to Busco et al. [34], European firms apply IR, based on their size, leverage,
board size and board meeting frequency. In particular, firms operating in sensitive indus-
tries with a great environmental performance, are more likely to adopt IR. Large firms are
interested, more for their environmental, social and sustainable performances since they
have great pressure from their stakeholders to legitimize their operations.

Ghani et al. [35] examined the extent of the IR adoption by the public listed real
property firms in Malaysia and found that only the firm size and audit firm size significantly
influenced the level of IR.

The study of Vitolla et al. [36] showed that the quality of IR in the financial institutions
is significantly and positively influenced by profitability, size, financial leverage and the
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civil law system. Firms with a high leverage adopt high quality IR because a high leverage
reduces information asymmetry.

Serafeim [31], found that firms with high growth opportunities, which are not char-
acterized as family firms, are the most common firms to apply IR. Investors with social
and environmental interests require a high quality of IR; thus the composition of the firm’s
investor base influences the adoption of IR.

Last, Haleem et al. [37] investigated the effects of IR and organizational capital in
the value relevance of banks in Sri Lanka that are listed in the Colorado stock exchange.
According to their findings, the return on equity and size does not affect positively the
market value of the bank’s equity. The book value of equity, the earnings before interest
and taxation, leverage and organization capital affect the market value of the bank.

2.2. Value Relevance

Value relevance can be defined as the association between accounting amounts and
security market values. The accounting amount, in order to be characterized as value rele-
vance, should have a predicted association with the equity market value [38]. Furthermore,
non-accounting measures, which enclose information that has an impact on the equity
value can be characterized as value relevance [39].

Many researchers, in their empirical studies, have tried to investigate the value rele-
vance with reference to stand alone reports and to IR. Cormier and Magnan [40] focused
on the on the relationship between environmental reporting, a firms’ earnings and their
stock market value in Germany, France and Canada. Based on their conclusions, the stock
market valuation of the French and Canadian firms’ earnings is not significantly influenced
by the environmental reporting. Controversially, in Germany, the stock market valuation
of a firm’s earnings is found to be moderately impacted by the decisions to report the
environmental information.

In Sweden, a firm’s environmental performance is found to have a negative impact on
its market value, according to Hassel et al. [39], since the high environmental performance
is costly and affects negatively the expected earnings and market values. In the above-
mentioned study, the market value is expressed as a function of book value, accounting
earnings and environmental performance; it is found that the environmental information
has value relevance only if the expected future earnings of the listed firms are affected.

Konar & Cohen [41] investigated the relationship of the market value of firms in the
S&P 500 index with the objective measures of their environmental performance and found
that in poor firms and in publicly traded firms, the toxic chemicals that they emitted legally,
have a significant effect on their intangible asset value.

According to Movena and Cuellar [42], the market value of a firm is influenced by
the financial environmental disclosures but not by the non-financial ones. In their study,
they investigated the relationship of the firms’ market value with two different types of
environmental reporting, compulsory and voluntary, in listed Spanish firms.

Research results concerning social reporting are controversial. Qiu et al. [43] examined
the relationship between the profitability and market value and the social and environmen-
tal performances. They argue that firms with a high social disclosure, have a high market
value, due to a higher than expected growth rate in cash flows.

Cardamone et al. [38], in order to answer to the question of whether “the social report
is value-relevant in assessing a firm’s market value”, they analyzed the relationship of the
value relevance with the social reporting in 178 firms, listed on the Milan Stock Exchange.
According to their findings, the firms’ market value is negatively correlated with the social
reports. The relevance of earnings per share are not affected by the social reports.

Schadewitz and Niskala [44] analyzed the Finnish listed firms that have adopted
the Global Reporting Initiative (GRI) and found that the application of sustainability
reporting, which includes the social aspects, affects the performance of the firms. The GRI
is an important tool for firms, in order to decrease the information asymmetry between
managers and investors.
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According to the study of Aureli et al. [45], which is based on the listed firms on
the Dow Jones, the integration of social and environmental information in annual reports
enhances the positive image of a firm. Investors are interested, more for the long-term
sustainability, rather than for the short-term financial performance while they take into
account the ESG information in their investment decisions. The ESG reporting increases
the firms’ transparency, improves its market efficiency and enhances the confidence of
investors and creditors.

2.3. Integrated Reporting in the Energy Sector

The energy sector determines the growth of national economies and affects several
industries [20]. Thus, it should be considered in the financial, fiscal, social, welfare and
environmental aspects [46]. Energy firms, should integrate in their strategies, operations
and financial reports, and their political, economic, social and environmental objectives
and actions, in order to create sustainable value for the stakeholders and shareholders
and increase their corporate social responsibility. Based on the importance of IR for firms,
several researchers have tried to shed some light on its impact on the energy sector firms.

Szczepankiewicz and Mucko’s [47] study focused on the use of corporate social re-
sponsibility reporting of Polish energy firms and showed that sustainability reporting
draws much attention by the shareholders, but they have diversity in the approaches to the
content. These content variations can have a negative impact on the information quality,
comparability, verifiability, timeliness and comprehensibility.

Romolini et al. [48] focused in analyzing the quality of the social information disclosed
in firms’ reports, in the energy and utilities sectors. Particularly, they compared the data
disclosed in the social reporting of Italian, American and Chinese electric, mining and
metals, oil and gas firms and they demonstrated that the quality level in Italy is higher
than in the USA and China. The quality of information depends on the managers’ stand
on the improvement of firms’ environmental and social effectiveness. Firms pay more
attention to environmental issues, due to international agreements concerning the world
ecosystem, such as the Kyoto Protocol [49]. Activities related to working conditions, labor
practices, health and safety of employees, training and education of employees that have a
social impact, are limited. Chinese firms’ interests concerned on training and education
while Italians and Americans are mainly concerned with health and safety at work, labor
practices and employment. Less attention, in energy sector, is paid to product responsibility.
In the research, it is found that only Chinese firms are more interested about their product
responsibility. They use social reporting, in order to increase their produced goods’ and
services’ accreditation in quality, compared to other countries.

In Europe, extracting industry firms, such as mining, oil and gas firms, pay particular
attention to disclose the social and environmental information in their reports. They
have the highest reporting rate, compared to other industries, since their activities have
a great impact on the environment and, in order to respond to social pressures, they
disclose their environmental and social actions in their reports. Gianluca [50] carried out a
content analysis of the reports of 15 firms in the oil, gas and mining sector in the European
Union (including Switzerland). According to this research, firms disclosed environmental
information in their reports, related to ecological performance programs, energy efficiency,
improvements and reliability of assets. The social aspect of their activities is expressed
thought information about employee health and safety and investment for developing new
skills and competencies.

3. Materials and Methods
3.1. Sample

The research sample consists of European listed firms in the energy sector. To do so,
we have used secondary data from the Refinitiv Eikon database [51], which includes the
financial data of global economic, listed firms. This database is considered as one of the
most reliable since it covers about 99% of the market capitalization, including data for
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72,000 listed firms worldwide at quarterly and annual levels [52]. This database is used in
several cases, concerning the energy sector [53–55].

It should be noted that in the energy sector, are included firms that produce, supply
and distribute energy [52]. In our research, we have exclusively examined firms from
the energy distribution industry. In this way, we have limited the sample to firms with a
common activity, in order to avoid extreme variations in the sample. Moreover, for the
same reason, we have selected firms that have prepared IR for five consecutive years, by
the end of 31 December 2019. Despite the fact that this requirement limits the sample size, it
ensures that the examined firms adopt systematically IR, as reported in the literature [19,27].
Finally, 38 listed firms from eight different European countries were examined.

In order to fulfill the aim of research, we have used two groups of firms:

1. the first group included firms that adopt IR, based on IRC (IR Reporters) while,
2. the second group included firms that do not adopt IR, based on IRC (Non-IRC Reporters).

The selected groups consist of an equal number of firms that were selected to be
comparable, since they operate in the same industry and in the same country.

The sample’s structure is provided in the following Table 1.

Table 1. Sample structure.

2015 2016 2017 2018 2019

Italy 8 8 8 8 8
Spain 8 8 8 8 8

Sweden 2 2 2 2 2
United Kingdom 4 4 4 4 4

Germany 4 4 4 4 4
Finland 2 2 2 2 2
France 6 6 6 6 6
Poland 4 4 4 4 4
Total 38 38 38 38 38

Source: built on the basis of the authors’ calculations.

3.2. Model and Variables

The following equation was used to analyze the relation of the book value, earnings
per share and IR, as a dummy variable with the market value:

MVit = c + a1 BVit + a2 EPSit + a3 IR + dt + εit (1)

where:

• MVit is the logarithm price of a share of firm i at fiscal year-end,
• c: constant,
• BV: book value,
• EPSit: net profit before taxes,
• IR: dummy variable that equals 1 if the firm adopts IR,
• dt is a dummy variable that explains the time effect.

4. Results
4.1. Descriptive Analysis

Initially, the descriptive statistics of the equation’s variables are calculated. Based on
the data provided in the following Table 2, we obtain that the dependent variable’s (MV)
mean (µ = 69.9), which is greater than its median (δ = 22.6); thus, its frequency curve is
positively asymmetric. Furthermore, the standard deviation is equal to 109, while it is
understood that half of the observations of the stock value do not exceed 22.6.
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Table 2. Descriptive statistics.

Mean Median St. Deviation Min. Max.

MV 69.9 22.6 109 0.0145 523
BOOK

VALUE 43.4 13.3 79.2 −7.12 436

EPS 2.96 0.940 7.75 −25.3 48.7
Source: built on the basis of the authors’ calculations.

Concerning the book value, the mean is equal to 43.4, while the median (δ = 13.3)
means that half of the sample’s firms do not have a book value greater than 13.3.

Finally, the net earnings per share (EPS) demonstrated a positive asymmetry, since the
mean (µ = 2.96) is greater than the median (δ = 0.940).

4.2. Correlation Analysis

Initially, we have applied Pearson’s correlation coefficient to examine the possible
correlations between the variables. Based on the relevant p-values, we obtain that the
market value has a weak positive linear correlation with the book value and the earnings
per share. On the contrary, the earnings per share do not have a significant correlation with
the book value; however, they are positively correlated with the market value. A positive
linear correlation is obtained for the variables, concerning the firms’ earnings per share and
market value. The abovementioned relationships are presented in the following Figure 1.
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To further analyze the variables and investigate the relationships between them, we
have used panel data analysis methods, since the research sample consists of data for
exactly the same firms (sample units) for the examined five-year period [56]. The panel
data analysis is applied in cases such as the present research where the data consist of
values concerned across the time [57]. The application of the panel data analysis prevents
the methodological problems of the time-series analysis and the cross-section methods
which, in many cases, cannot identify the dynamic factors with significant effect on the
dependent variable [58]. Moreover, the panel data analysis results in the efficient and
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unbiased estimators and in a larger number of degrees of freedom; in this way it overcomes
the restrictive assumptions of the linear regression [56].

Thus, in order to explore the impact of IR in the examined firms’ value relevance,
we seek the most appropriate method for the panel data. The first method used is the
ordinary least squares (OLS), a commonly used method to estimate the parameters on a
regression model while its estimators minimize the sum of the squared errors which refer
to the difference between the observed and the predicted values. An alternative method
is the weighted least squares (WLS), which fits better in small data sets. Furthermore,
we have examined the application of the fixed effects and the random effects methods.
The fixed effects model explores the effect of the independent variables when they vary
over time; thus, the model’s results cannot be biased by the omitted time-invariant factors.
Concerning the random effects method, unlike the fixed effects, the variation is considered
to be random and uncorrelated with the model’s variables. Hausman’s test is used, in order
to decide which model between the fixed effects and the random effects is more suitable.
More specifically, the null hypothesis of the test is that the preferred model is the random
effects (in this case the unique errors are not correlated with the regressors) [56,59].

The data analysis, based on the abovementioned methods, has provided the results in
the following Table 3.

Table 3. Model’s results.

OLS WLS Fixed Effect Random Effect

Constant 1.33756 *** 1.33670 *** 1.29303 *** 1.38762 ***
EPS 0.0295627 *** 0.0402281 *** 0.00943215 *** 0.00949004 ***

Book value 0.00401526 *** 0.00397812 *** 0.00285395 *** 0.00309349 ***
IRC −0.258276 *** −0.240923 *** −0.206231
dt 0.00481358 −0.00322978 0.00410163 0.00387735

R-Squared 0.219581 0.823261 0.960441
F-statistics 13.01304 215.4358 77.5128

Hausman test 0.339251

Source: built on the basis of the authors’ calculations. *** Statistically significant at 5% level.

Studies of the existing literature concerning the effect of IR on firms’ value relevance,
are based either on a panel data regression analysis or on simple linear models [60,61].
Some of them have implemented the OLS method [26]. However, in these studies, it is not
clear whether the appropriate tests for the residuals’ heteroscedasticity analysis are carried
out or not.

Since the data of the present study are the time series, we initially tested the OLS
method’s fitness. To do so, we used the White test, which tests whether the variance
of the errors in a regression model is constant therefore, it is commonly used to test the
heteroscedasticity. The null hypothesis of the test is that there is no heteroscedasticity [62].
Based on the test’s results (test statistics: TR2 = 24.305012; sig. = 0.028 < 0.05) a null
hypothesis is not accepted; consequently, the heteroscedasticity of the residuals is revealed.
Thus, we see that the OLS model is not suitable for this case.

Prior to considering the WLS method, we will examine the fixed and random effects
methods. To select the method that fits better in our data, we initially carried out Hausman’s
test. Based on the test’s results (test statistics: H = 2.16203; sig. = 0.539 > 0.05), we obtained
that the test’s null hypothesis is not accepted. Thus, the preferred model for this case is the
fixed effects.

Based on the abovementioned results, we initially have two alternative methods that
seem to fit well in our data; the WLS and random effects. However, based on relevant
studies with heterogeneity, the WLS is expected to have wider confidence intervals and
larger p-values than the random effects [63], while the random effects seem to be more
biased. The most important advantage of the WLS over the random effects is seen when
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there is a small-sample bias. Therefore, since we have found heterogeneity, we consider
that the WLS fits better than the all others.

Looking into the WLS results, we obtain that the IR, book value and earnings per share
significantly affect the firms’ market value. However, the book value and the earnings
per share have a positive effect while IR has a negative effect. The R2 value indicates
that the regression model is able to explain the relationship between the dependent and
independent variables at 82.32%, which is considered as a satisfactory level.

5. Discussion and Conclusions

The aims of this paper were both to analyze the impact of IR in energy firms’ value
relevance, and to justify the applied approach of the statistical and econometrical tools.

To fulfill the abovementioned aims of the paper, we selected to examine data con-
cerning 38 listed firms operating in the energy distribution industry from eight different
European countries. The data concerned the period between 2015 and 2019, and were
collected using the Refinitiv Eikon database. Firms that have not prepared IRs for all of the
years of the examined period were excluded from the sample, in order to ensure that all the
sample’s units adopt IR systematically.

The collected panel data were analyzed using statistical and econometrical tools. More
specifically, we have carried out descriptive and correlation analyses while, we seek for the
best model between the OLS, WLS, fixed effects and random effects, in order to analyze the
effect of the independent variables on the dependent ones. Finally, the best fitting model
was found to be the WLS.

Based on the WLS model’s results, we obtained that firms’ market value is affected
by the IR, book value and earnings. However, it is found that IR negatively affects firms’
market value. This is a result which is found in other studies as well [38,61,64]. More
specifically this negative impact is explained by the high level of sustainability performance
required by the IRC framework [61,64]. Thus, the decline in market value makes intuitive
sense, since, typically, investors include unbooked environmental liabilities when they
value a firm [61,65,66]. The time required for IRs’ users to become familiar with them
would be another possible explanation, as reported in the existing literature [61,67]. Thus,
it is expected that this negative relationship can change over time.

IR in the energy sector reflects the responsibility of firms for their impacts on the
environment and society and the quality of information disclosed is an index on the
fulfilment of their responsibility. The traditional financial information is insufficient to
assess firms’ impact on the community, in terms of social and environmental aspects
and the sustainability reports fail to link environmental, social and governance issues to
business strategy and performance, due to their weakness [68]. IR merges economic and
financial data to information relevant to environmental, social responsibility and corporate
governance, by providing the full range of material risks and opportunities, market context
and drivers that firms need to understand and respond [69].

The findings of this study point out the importance of IR for energy firms, taking into
consideration their impact on various aspects of modern economies and societies. IR is a
powerful tool that can support energy firms, in order to redefine their strategy and ensure
that sustainability will be incorporated into their operations. In this way, stakeholders will
obtain better information on the firms’ strategies, since integrated reporting can provide
the needed transparency [70]. At the same time, energy firms can improve the allocation
of their capitals and can have a better access to capital markets and business partners.
Furthermore, IR can improve energy firms’ cost efficiency, which along with the above-
mentioned benefits, can lead to competitive advantages. Thus, it is proposed that firms
develop all the needed mechanisms that will enable them to adopt IR.

The research results should be considered in light of some limitations. First, the panel
data used concern only energy distribution firms. This means that the research results
could be representative only for this specific part of the energy sector, despite the relevant
findings reported in the relevant literature and that concern the whole sector of energy.
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Furthermore, in order to ensure that the sample consists of systematic adopters of IR, we
have excluded firms that adopt IR for less than five consecutive years. Should we have
included them, we could have obtained some specific results about them, since time seems
to play a role in the effects of IR. Moreover, in our sample, we have not included IRs later
than the end of 2019. This was a conscious choice, since COVID-19 has affected the time
IRs were developed and the information included in them [53,71]. More specifically, new
information about internal pandemic management systems and the financial and other
consequences of the pandemic on firms and the remedies adopted to deal with them are
expected to be included in IRs [71]. Last, another limitation is that the panel data used
do not account for the impact of country specifics but for firms from all of the different
European countries; despite the fact that this choice strengthens the results, since the sample
concerns countries of a union where the firms’ sustainable behavior is regulated by several
mechanisms for many years [55] the specific characteristics of different countries are not
taken into consideration.

The present study offers several avenues for future research. First, it is proposed that
a future research concerns all of the possible types of firms operating in the energy sector.
In this way, useful insights would be gained on how IR affects the market of different
types of the energy sector’s firms. Moreover, a more detailed research at the country
level would provide more evidence on the effects of IR adoption in energy firms and
reveal possible differences between the examined countries where different regulation
frameworks may apply. Moreover, the inclusion of data, concerning the period after the
outbreak of the COVID-19 pandemic in a future research, could provide evidence on the
level of relevance to the effects of the pandemic information disclosure and their impact
on a firms’ market value. Last, a future research could take into account the impact of the
current energy crisis [72,73] on the information disclosed in energy firms’ IRs and the effect
of this information on their market value.
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